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jThe present invent 



phenolic resir! 
making it , 
For some time 



obt 



descriptxon I 

ion refers to a maniif actured product made from 
ained by pultrusiori, and to the process for 



'.resin-based ma: 



!e$pecially for 
based matrix, 
polymerisation 
.manufactured 



arranged near 
protrudes . 
' The- surface 
promote'e the 
result that 



rix 



manufactured products bbtained by pultrusion and 
ma4e from Gom?osii;e material in gla^s fibres having phenolic 



have been Icnown. 



;cae of', the diawbaslcs common to many'; composite materials, and 
thoae composite materials having phenolic resin- 
derives from the retracjtion of the matrix during 
in the mould, which g^erates in the resulting 
product substantial surface microporoaity and 
substantial su:rfacei. roughness and conefequently the fibrous phase 



to the outer surface of the manufactured product 

n^croporoaity of the manufactured product thus 
[degrading action of ultraviolet rayp with the 
the manufactured product i$ subjected to a 
progressive deterioration which penalilees its performance until 



its is quickly 



rendered unusable 



The surface nicro porosity of the manufactured product also 



generates non 
product and thu 
is subjected tc 
To at least psrtia 



I I • 



negligible friction tietween the manufactured 
ext rusion mould with t'he result that the latter 
continuous ^nd inexorable wear. 



Lly avoid these drawbacks a very fine glass 
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I i 



i fibre is used 

i 

: the surface 



that 



projection of the fibres on the manufactured 



er, 



j 1 i product. Howe\ 
I i i-has an| enormoijs i 



iproduc 



1 1 jPor this reason* ii place of the very if ine glass fibre,, a bigger 



I 



1 -and therefore 

: I > I 
; I I 

j iuped, However 
I I requires that 



'•'attenuate the 
:Thei technical 

i 

, jthexefore, tqat 

I i 
• I j 

*; I pultrus.ion in 
i I which aillowe t 
V art. to ibe eliml 

I 1 i. ; i 

; I 'ln this technilcal 

Ml ' I 



the use of this typfe of very fine glass fibre 
rnpact upon the cost of the end manufactured 



con$ 
in 
the 



is able to attenuate the surface roughness or 



iderably more cost: effective glass fibre is 
this case the use; of a bigger glass fibre 
resin matrix be additived with loads able to 

i 

surf ice porosity of the manufactured product, 
tajjk proposed of this present invention is, 
of realising it^anuf ^ctured product by 

glasb fibre composite with phenolic resin matrix 
\e aforementioned technical drawbacks of the prior 
nat4d. 

task a purpose of Ithe invention is that of 

! 

= realising a makuf aAtured product which eliminates the drawbacks 

• • ' \ ' ' ■ 

, ; due^ to :the shr:j,nking of the phenolic resin during oross - linking . 

IS that of realising k manufactured product by 

ch fcloes not display surface microporosity or 



Another! purpose 



\ pultrusjion wh: 



j project ?.on of the fibres 

1 ' ; 



: j J^notherj purpo 



i action of ultrajviol 

ill • 

i j "J^et ■ another puipose 



ili 



I. 



I 



e of the invention is that of realising a 
j ij^anufactured product that is highly resistant to the degrading 

3t rays. 

is that of realifiihg a manufactured product 
2 
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I : 



'Anothei? purpos 



iwith hilgh fireprool: capability. 



e of 



the present finding is that of providing a 



imanufaqfcured ; product which does not cause the progressive 
by wee 



idetericlration py 
Igerieratjed, 
■A furtlaer purpose 



:and/or electr 
conditiion its 



Leal 
app] 



sar of the extrusion mould from which it is 



is that of realising a manufactured product 



^having ! suitab:,e jiechanical and/ or chemical and/or physical 



suitabijl.ity fo3r the 

The last but inot 

I 

Realising a mjinufsctured product by jpultrusion th^t ie cost- 



effective thro\Lgh a 



The technical 
according to 



! i 



and/or thermal, surface properties which 
icational characteristics and therefore -its 
uses for which it is intended, 
least purpose of the invention is that of 



pimple production process. 



tastf as well as these and other purposes, 
the present invention, are accomplished by 
irealising a mai^uf actured product obtained by pultrusion and made 



I : from composite 
i ' having ! phenol i 



ma:erial in natural and/or synthetic fibres 
c resin-based matrix, characterised in that at 



• least one portion thereof has a cellulose-based coating. 



preferably the 

I 

In particular, 



• cellulose fibr<is, 



;fibree are glass fibres.. 



the 



phenolic . resin intimately impregnates the 
;hen in the cro^s- linking process it reacts 



• with trte activp hydroxy groups of the cellulose, generating a 
i ; homogenious product capable of carrying out an. effective 



j : fireproof acticjn. 

• I i ' 

: ! : 
'!!:'• I 

I ! I 
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;charact!eriBed 
deeding contin 

!resin bath for 

j 

'aseooiajting a 

one petition of 

j 

compactiing the 



ion also discloses; a pultrusion process for 



Tj\anul actured product in composite in synthetic 
::ibres . with phenolic reain-baaed matrix, 



In that it comprieee the following steps: 



ioue synthetic and/or natural fibres in a phenolic 
the impregnation of said fibres; 
poating of cellulose-baaed material with at least 
at ieast one of the most outer fibres; 
composite thus coated, .shaping and/or sizing the 

!. . I . [ 

pompactied comp<>site and carrying out the finishing. of the shaped 



and/or Jsized cc^mposite. 



,1 The cd.ating :an 



i ; (iownstr'eam or 



be associated witih the fibres upstream, 
inside the phenolic re^in bath and can also be 
with phenolic resin upstream of the impregnation 



i>reimprisgnated 
I bath. 

' j r I 

'iphe coating Ciin advantageously be associated with a mat of 
I .'.continuous fibres before entry into the resin bath. 

the impregnation of the fibres but before 
; composite is covered with a protective sheet of 
to thermal and mechanical stresses. Such a 
[lows the coating in cellulose-based material 



; Preferably, af 

j ^ Qompacting the 

i : » . 

j ' material resistant 

i ' • 

!' protective she€ t al 



i ' removed ! at the end 



i : Other characte 



j ; to be protected and the resin to be held when the composite is 
j ., compacted and t hen 



shaped. Such a protective sheet is naturally 
of the shaping of the composite. 



istics of the present. . invention are defined, 
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moreover, in tl^e subsequent claima. 

Further? characteristics and advantagejs of the invention shall 
become ; clearer, from the description ! of a preferred but not 
exclusive emboaiinekt of the manufactured product according to 



the finding, 



illUBtrated for indicating and not limiting 
purpose's in tho attached drawings, in which: 

Figure : 1 scheinati rally shows a closed pultrusion mould for 
:actired product in accordance with the present 



making a mariu; 

finding:; 
Figure .'2. shows 
accordance witlk the 
Figure 3 achj^mat 



The apparatus 
12, preferably 



a cross section view ofja manufactured product in 
present invention? i and 
Lcally shows a flarther embodiment of a. 
pultrusdon api>arat!u6 for making a manufactured product in 
accordance with the present finding. : 

With reference to figure 1, a pultrusi6n apparatus is shown with 
the mould clos«fd, v'holly indicated with reference numeral 1. 



L coitjprises a closed controlled temperature mould 
heated, having multipre inlet openings for the 
fibres. 14, preferably continuous ; glass fibres, arranged 
alternately wi1:h mxiltiple inlet openii^gs for the phenolic resin 



16. 

Of course, the 
the' application . 
Outside; of the 
14 at least or 



pherolic resin can be pilzre or loaded according to 



inlet openings for the most outer bands of fibres 
e irlet opening for a coating foil IS made from 

S ' 
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;The heated mould 



l^celluloae-bs^ged ma:erial is foreseen. I 



■■f ibreg i 14 and the 
•under Jor vice 
:Moreover, a de 
jresxn in the npuld 



1 - ■ . 

preferably contains impregnated projections 



'^uch as itnprec [nation pins 18 around which the various bands of 



coating layers 15 pasg firstly over and then 
3 -versa) to promote the impregnation of the resin. 
stectLon mean$ 20 of the; pressure or volume of the 
ie connected with the mould and a system tor 
i 'tont roiling pxesaure or volume can also optionally be; included 
: a pH^'t of t ie apparatus- 

••'Ths mould alsb has an outlet opening 22 where the bands of 
;fibres jand tho im]bregnated coating layers converge. The inlet 
. ope'nings for t,he :iibres 14 and the coating layers 15 and the 
i 22 ire sized in such a! way that the resin cannot 
the inlet openings for the fibres 14 and the 



: 'outlet [opening 
: If low back thrcAigh 



.coating layers 



- ' [phe apparatus 
' compos iite, a 
; (somposijte and 
. temperature, ahd a 
'.bomposite. 
• J Advantageously 
i means and the 
' ^xtrusikn apparatus 



15. 



'prefierably comprises a : means for compacting the 
means for shaping and/or sizing the compacted 
pre]:erably a aecond means for controlling the 
means for finishing the shaped and/or sized 



In the {present 



\l*ith thk most cuter 

•i i 



the compacting means, 'the shaping and/or sizing 
inishing means can all be in a single and annexed 



embodiment the coating layers 15 are associated 



bands of fibres inside the apparatus, 
6 
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* ' I ' 
I I 



; iln a dlifferen^ end)odiment of the present finding the coating 

ed to the most outet bands of fibres upstream 



': (Layers :15 are appli 

i !• ^ 

I i ipr dovmetream of the apparatus 1. . 

\\ ■ • ■ 1 i' . 

I ; In a further etnbc^iment of the present finding the coating 

\ \ jlayfers ' 15 arfe p::eimpregnated with ! resin upstream of the 



I \ apparatus. 

' { i ' i 

! With rieferenc^ to figure 3, the jpultruaion plant wholly 

[lerence numeral 30 Icomprisee a creel 31. in 

I ■ I ■ 

; ! which the glaie fibres 33 are housed and guided to the open 
' ; jLiT^jregnation bath genericg.lly indicated with 34, 

32 of cellulose-baeed material that unwinds 
: trotn a relativk real is associated with the upper band of the 

!• i i • 1 , 

I i jnass of: fibres unwcund from the creel 131, before the entry into 

' I ! * I ' 

! 1 the* impregnation bath 34. . ! 

! i knaide '.the iindregnlation bath or tankj 34 there are means for 

! I i i 1 I . . 

; i impregnating the mass of glass fibre wijth phenolic resm, 
i 'the' iitpregnati<^n m^^ane can be defined-! by impregnation members, 
; iiof represented, rather than cylinders suitable either for 
Allowing the djppirg and divarication the glass fibre inside 

by a bathing roller suitable for taking the 



I ! the rescLn, or else 



' 1 ' 



heated to activate! the cross-linking of the 



resin oyer the glass fibre during its piassage. 

I ! . 

': i the* plant is blso provided with shaping means defined by a 

! i i ' r 

■ • pultrusion mould 3 5 

; ! i • ! 

:*) matrix of the dompo9ite, 

' i r : i 

! |'j?he plant also Jforeaees a pulling mechalnism 36 which can consist 

ill i 



I I 



U-Vaagterjl to- ^o^mm^^^. {m^mm t )/^[ k\g^L^ ^t «fii | lte- ^-<fe<Hlri!?fSf^ 
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. I 

I. lis cut 

; jTow witbh refe 

: !• i 

I ijre suiting from 

: or loaded pher 

i r 

i jlong gljaee fibi^ee 
; jrhe coating 15 
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•■of a belted trailei or two alternating: trucks in order to ensure 

I ' '' ' I 

' fcontinujous movefment . 

t'inallyi, there : is tjhe cutting station 37 . in which the prof ile 38 
into th4 deejired length. 

^encd to figure 2, the- manufactured product 24 
the pultrusion process described above has a pure 
blic[ reain-baaed matrix, and a fibrous phase in 



;tnanufac|tured product 24 



The CO 



cjting 



exteindp on the whole of the outer surface of the 



pan, 



however, engage just at least a limited and 
f the manufactured product 24. 



peripheral lone fit 
In any base, thanks 



i ^pecifi'ed portion c 

i'l' i . J 

'AS can! be seen from figure 2, due to the microporo.sity and 

' i I 

; roughne'es of t;he natrix of the manufactured product 24 some 



! • bellulo'se fibr«s 
: ! cellulose f ibies , 



1,1 : 

: nature #' in thif 



i-IFhe coajting of 



• I { 

i ; advantageously 



! . I 



! I.I 



way 
the 



rea 14 can have prot^ruding portions, 
to the coating 15 these delicate portion^ of 
^rotrudkng fibre z^re protected by the action of atmospheric 

!i ! I 

• kgents knd in jiarticular by ultraviolet raye, 

Li" I ' 

jiput this ie not all. Thanks to the :deep impregnation of the 

the coating 15 with the phenolic resin/ the 
which are generally highly flammable in 
acquire a high f lame-retardant capability, 
composite material, which as an example has 



" ioeen illustrated ejDove in the form of a full foil, equally 



can 



be in the form of a foil of cellulose-based 
8 
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jmaterial equipped with a plurality of through, holes, in the form 



; 'of flakes of 
i ibased material 
1 baeed material 



cell ilose-baeed material, a powder of cellulose- 



• I ithe like. 



' Advantageously 



or 



: eaid laminar c<|)atiiig can be made emooth, rough or abrasive or it 



can be embossed or 



Of course, in the case in which 'the coating is smooth, 



advant ageoue ly 



Finally, it cai be 



based costing, 



associated with the 



at 



else in the form of a network of cellulose- 



Such a cellule se-based material ia preferably paper or card or 



least a portion of the exposed surface of 



else it can have many through holes- 



the 



not determine t;he v^ear of the. extrusion mould, 



if 



mat 



; , them through a 

coating material isi 
■ which one wisnae 

I product . 

i ' 

' The finding 
' '[ niodif ications 

• concept; moreojirer, 
; *' technically eqi'ival 



before compacting feeding 
ix carrying an impression, through which the 
to be passed, havi>ng. the same shape as that 
':he coating to take up on the manufactured 



thuE 
and 



production of the .manufactured product . does 



foreseen that. the material of the cellulose- 
in the form of f-lakes or powder, can be 
impregnated fibres 



conceived is susceptible to numerous 

variants, all covered by the inventive 

all of the details can be replaced with 
ent elements. 



